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Abstract

:

We investigate the occurrence of greenwashing in the US mutual fund industry. Using panel regression methods, we test whether there exist differences in the portfolio investment behaviors of active equity funds that are self-declared to be driven by ESG motives when compared to all other funds. In particular, we focus on two aspects of funds’ portfolio allocation decisions, i.e., the actual implied average ESG ratings of the stocks a mutual fund invests in and the portfolio share invested in sin stocks. We do not find strong evidence that ESG and non-ESG funds make identical investment choices and hence reject the hypothesis of widespread greenwashing. ESG funds, on average, invest more in companies with higher ESG ratings and avoid sin stocks more than non-ESG funds. Nonetheless, we obtain evidence that some degree of greenwashing may still be occurring. However, over time, the differences between ESG and non-ESG funds in these behaviors seem have declined, suggesting a potential reduction in greenwashing practices.
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1. Introduction


The rapid growth in the number and size of sustainable (also known as Environmental, Social, and Governance, or ESG) funds has given rise to several concerns. Perhaps the most pressing issue is the phenomenon of greenwashing, where ESG funds falsely present themselves as adhering to sustainable and ESG-driven investment strategies in order to attract investor capital. This problem stems from the lack of consistent and standardized data available for evaluating the sustainability practices of individual portfolio companies. This lack of transparency makes it challenging to accurately gauge the true ESG orientation of a mutual fund and to make meaningful comparisons regarding the sustainable nature of one fund’s portfolio versus another’s. The risk of investors being deceived by misleading claims of sustainability has heightened substantial consumer protection concerns, highlighting a potential regulatory gap that may require attention.



A natural question is whether mutual funds disguise their actual actions (portfolio choices) and greenwash their true deeds behind the curtains of “cheap” labels and self-attributed virtues, for instance, by adding to their names the moniker “ESG” or similar ones. If so, to what extent does the practice of greenwashing occur? Also, has the greenwashing phenomenon been declining over time or are we still in the early stages of this loathsome marketing practice? In this paper, we tackle these research questions from an empirical angle and aim at providing answers (in the form of statistical estimates of appropriate coefficients) with reference to data concerning major, active equity mutual funds originating in the United States between 2011 and 2022.



ESG investments have become one of the most popular investment classes over the last decade. Sustainable assets grew by 17% annually in the US alone between 2014 and 2020 (see Global Compact Leaders 2004). As of 2020, 35.9% of total assets under management are sustainable investments, equaling USD 35.3 billion. At the same time, ESG is among the most discussed asset classes. Many questions arise around its definition, and allegations of greenwashing have been made. Fueled by concerns about consumer protection, policymakers, regulators, and standards organizations are becoming increasingly involved in the issue, as they try to decipher sustainable investment products and shape regulatory guidelines. For instance, in March 2021, the SEC announced the creation of a Climate and ESG Task Force that will “(…) develop initiatives to proactively identify ESG-related misconduct” and “proactively address (…) emerging disclosure gaps”. Hence, it seems to be a key endeavor to develop a progressive understanding of the greenwashing phenomenon and to empirically test relevant hypotheses concerning its existence and evolution over time.



Addressing the research questions stated above poses two major practical hurdles. First, how does one objectively measure the subjective tendency by mutual funds to self-identify themselves as sustainable or ESG-driven. We address this issue by following the earlier literature (discussed in Section 1.1) and identify as self-labelled all funds that carry names containing the words/adjectives “ESG”, “Sustainable”, “Sustainability”, “Green”, or “Social”. We accomplish this by starting from 1 January of the year that follows the appearance of one or more such words in a fund’s name. Second, how does one measure the actual (and hopefully, also objective) sustainable investment performance of a mutual fund, irrespective of its subjective self-identification as a sustainable one. We resort to two rather uncontroversial measures: the first one is the aggregate, portfolio-weighted score of a fund implied by a variety of ESG scores attributed to the stocks that the fund owns; the second one is the percentage share of the net asset value that a fund allocates to “sin stocks”, defined in a variety of alternative ways.



There is a precise reason for adopting two alternative and arguably rather different notions of actual performance of a fund in the sustainability space. To investigate whether greenwashing exists in the US mutual fund industry, one must first understand the nature of ESG funds and their workings. Currently, there is no formal, precise definition of what ESG funds are. The term ESG originated from a 2004 Global Compact Report. At the time, major financial institutions emphasized the significance of environmental, social, and governance issues in corporate management (see Global Compact Leaders 2004). Today, ESG investing aims to exploit financial resources to tackle global concerns, such as climate change and sustainable land use (environmental), human rights and labor standards (social), and governance issues like tax avoidance and corruption. Practically, sustainable investing is defined as “(…) an investment approach that considers environmental, social and governance (ESG) factors in portfolio selection and management” by the Global Sustainable Investment Alliance (GSIA) (see Global Sustainable Investment Alliance 2020).



To achieve their ESG goals, investors employ various strategies to embed sustainability in their asset allocation policies. These strategies encompass shareholder action, positive and negative screening, ESG incorporation, best-in-class approaches, sustainability-themed investing, and impact/community investing (see the discussion in Amel-Zadeh and Serafeim 2018). In recent years, an increasing number of portfolio managers have adopted multiple ESG investment strategies within their ESG funds. Nonetheless, the two most popular ESG strategies are negative screening and ESG incorporation. In 2020, the global investments in these two strategies reached USD 15.9 trillion and 25.2 trillion, respectively (see Global Sustainable Investment Alliance 2020). Negative screening primarily involves excluding investments in specific industries (e.g., oil, gas, tobacco, or gambling) and sometimes in certain companies or countries. ESG incorporation refers to the systematic inclusion of environmental, social, and governance concerns into the portfolio selection and management process. According to the Global Sustainable Investment Alliance, negative screening held the title of the most popular investment strategy until 2018, when ESG incorporation surpassed it as the most frequently employed approach. The co-existence of these two approaches supports our choice to measure the actual sustainable performance fund in the two ways described above (i.e., funds’ ESG scores and the percentage of sin stocks held by the fund).



In this paper, we adopt actual sustainability performance measures based on ESG ratings. Earlier research indicates that most investors rely on third-party ESG scores when making ESG investment decisions (see, for instance, Amel-Zadeh and Serafeim 2018). Notable third-party providers include Refinitiv LSEG, Morningstar, and MSCI. Typically, ESG scores are available at the firm level, allowing investors to quantify a fund’s ESG “performance” as an average score based on the fund’s portfolio holdings. In addition to overall ESG ratings, rating agencies provide individual Environmental, Social, and Governance (ESG) scores for each firm and/or listed stock. These providers aggregate data from sources such as annual reports, CSR reports, news, and NGO reports, applying their methodologies to estimate individual equity-level scores. Controversies’ ratings, which reflect a company’s public image, also offer investors valuable insights. Asset managers may leverage this information to gain ESG insights and construct ESG funds aligned with their ESG incorporation or screening methodologies. Importantly, the scoring methodology and rating scales frequently vary significantly among ESG data providers. This variability introduces additional uncertainty into investors’ decisions regarding the implementation of ESG strategies (see Avramov et al. 2022).



ESG rating agencies often offer a flagging system for identifying “sin stocks”, which assists investors employing negative screening in sustainable investing. The exclusion of such stocks is rooted in the belief that these companies exploit natural resources and human vulnerabilities or contribute to climate change for profit-driven motives. However, even in the case of negative screening, there exists no universally defined criterion of how the screening should be performed. The determination of which stocks to exclude hinges on the ethical perspectives of individual investors (see Amel-Zadeh and Serafeim 2018). Most negative screening-oriented investors commonly exclude stocks from industries like tobacco, gambling, oil and gas, adult entertainment, and weapons. However, for other industries with negative externalities, such as alcohol or nuclear power, a substantial debate lingers among investors.



Exemplified by the two primary ESG investment strategies, this system introduces significant ambiguity regarding the defining characteristics of ESG funds and other sustainable investment products. On the one hand, this ambiguity creates opportunities for greenwashing: the vagueness in the definition of ESG funds mirrors the ambiguity surrounding greenwashing. It is widely believed that many ESG funds fail to genuinely uphold their commitment to sustainable investing. This skepticism arises from the temptation to gain unfair advantages by falsely claiming to be sustainable. These deceptive rewards sought by mislabeled funds are financial and exploit the positive associations between asset valuations, investors’ flows of funds, and sustainability. Using US data, (Hartzmark and Sussman 2019) present experimental evidence indicating that sustainability is perceived as a positive predictor of future performance, despite no concrete evidence demonstrating that highly rated ESG funds would or should outperform their lower-rated counterparts. On the other hand, this very ambiguity explains our decision to resort to two alternative measures of actual sustainable performance by mutual funds.



We report two main empirical findings. First, both panel regressions that include time-fixed effects and a set of cross-sectional regressions performed in correspondence to each of the 12 years of our sample (2011–2022) provide evidence of moderate differences in portfolio behavior between self-declared ESG and non-ESG US equity mutual funds. The implications for the former funds are twofold. First, self-declared ESG funds tend to invest, on average, in stocks with higher ESG ratings than the latter. Second, they tend to shun sin stocks to a larger extent than non-ESG funds. These differences are moderate, because even though they tend to correspond to precisely estimated coefficients associated with a dummy, capturing the self-designated ESG nature of a fund, these are often not of first-order magnitude in economic terms. Hence, our empirical tests rule out extreme, complete greenwashing, by which there would exist no differences in the portfolio choices of ESG and non-ESG mutual funds, but fail to reject the conjecture of the existence of potentially important “pockets” of greenwashing in our data.



Second, most of the estimated coefficients associated with the distinction in behaviors between ESG and non-ESG funds evolve over our overall sample in ways that are consistent with the extent and spread of greenwashing having declined. Self-declared ESG mutual funds have held stocks characterized by relatively high sustainability ratings at an increasing pace, which has increased their difference vs. non-ESG funds. Moreover, self-declared ESG funds have reduced their holdings of sin stocks more rapidly than all other funds, creating a wedge that has increased, especially after 2017. Of course, for greenwashing to be found to be declining in the second half of our sample implies that non-negligible greenwashing must have been occurring early in the sample.



1.1. Literature Review


Various studies have tested the hypothesis that labeling funds as “ESG” may yield important financial implications. Most of these studies rely on “objective” lists of ESG funds provided by third-party sources (see Gil-Bazo et al. 2010). For instance, in researching inflows into socially responsible funds, (Bialkowski and Starks 2016) combine Morningstar’s socially conscious list with Bloomberg’s socially responsible list. Prior studies used various definitions of ESG funds, which are slightly different from ours. (Bollen 2007) obtained the ESG fund list from SIF (The Forum for Sustainable and Responsible Investment). SIF only considers funds that its member firms offer and classifies a fund to be socially responsible if the fund applies any social screening or sponsors shareholder resolutions on social responsibility issues. (Starks et al. 2017), on the other hand, use the FTSE4Good US Select Index, which adjusts its composition based on ESG performance evaluations provided by FTSE Russell analysts. They then convert this equity-level list into a fund-level list using value-weighting to define ESG funds. However, this approach, which employs objective ESG scoring to define ESG funds, sidesteps the issue of greenwashing. The vetting process during list compilation inherently excludes greenwashing funds. Consequently, this approach is not further explored in this paper because—as discussed in the Introduction—our explicit goal is to test the existence and pervasiveness of greenwashing behaviors among US equity mutual funds.



Following our logic, to detect potential greenwashing behavior, it is crucial for funds to explicitly designate themselves as ESG funds. Research that defines ESG funds based on their self-designation can be categorized into two strands, depending on how these funds choose to label themselves. On the one hand, self-labelled funds are those that voluntarily identify themselves as ESG funds, often without adhering to specific regulations or pledging to follow any formal criteria. To promote themselves as ESG funds, they frequently incorporate terms like “ESG”, “green”, “social”, or “sustainability” into their fund names. In light of growing concerns related to climate change and social issues, renaming a fund may represent a vital marketing strategy to attract large inflows. For example, (Kaustia and Yu 2021) observed the impact of what they called “ESG labelling effects”. A self-labelled ESG retail fund experiences, on average, a four-fold increase in inflows, while an institutional fund can see a nine-fold boost compared to non-ESG labelled funds. Furthermore, (Kaustia and Yu 2021) addressed greenwashing by comparing actual (Sustainalytics) ESG ratings between ESG and non-ESG funds. They report that ESG-labelled funds attract more inflows than non-labelled funds, despite the latter often being characterized by higher objective ESG ratings. This observation suggests that the potential for increased inflows through ESG labelling prompts investors to redirect their funds toward ESG-labelled options, though this may result in minimal changes in portfolio choices and capital allocation policies. Additionally, Kaustia and Yu (2021) find that the “ESG labelling effect” has declined over time. In contrast to the initial period (2016–2017), the increased inflows driven by ESG labelling ceased to be statistically significant from 2018 to 2020. This shift indicates a growing awareness among investors regarding the issue of greenwashing. Simultaneously, during the same period, inflows into ESG-labelled retail funds decreased by one-quarter. While (Kaustia and Yu 2021) focus their analysis on the effects of potential greenwashing on fund flows, in this paper we shift the attention to the measurement of greenwashing and its evolution over (a longer period of) time by focusing on actual portfolio allocation decisions by the mutual funds in our sample. Moreover, our measurement of actual sustainability and ESG quality is based on Thomson Reuters Refinitiv ratings, which guarantee a wider coverage.



These observed investors’ behavioral changes may be linked to the introduction of the inaugural fund-level ESG rating by Morningstar in 2016, which progressively enhanced the overall transparency regarding funds’ ESG performance in subsequent years (see Kaustia and Yu 2021). Ammann et al. (2019) corroborate a similar empirical trend, indicating a shift of capital away from funds receiving low ratings by the Morningstar Fund Sustainability Rating system. Intriguingly, this effect is considerably more pronounced among retail investors than among institutional investors (as also noted in Hartzmark and Sussman 2019). Yet, Dumitrescu et al. (2022) adopt a narrower perspective in defining ESG funds and greenwashing. They combine ESG self-labeling, sustainability scores of portfolio holdings, and data on funds’ voting behavior to assess a fund’s sustainability. According to their criteria, with reference to a 2016–2020 sample, they identify 31 out of 130 ESG funds within their sample as greenwashers.



On the other hand, a second strand of literature employs membership lists from organizations dedicated to supporting ESG investing and establishing industry standards in order to identify self-declared ESG funds. In their research, Gibson Brandon et al. (2021) and (Liang et al. 2021) utilize the UN Principles for Responsible Investing (PRI) signatory list. The PRI represents the largest voluntary initiative aiming to guide the financial activities of major institutional investors toward addressing the Sustainable Development Goals. All signatories commit to integrating ESG considerations into their investment analysis and decision-making processes (see the discussion in Gibson Brandon et al. 2022). However, there are no well-defined investment regulations applicable to sustainable mutual funds, and this membership pertains to the asset manager rather than the specific fund, thereby creating opportunities for greenwashing.



Gibson Brandon et al. (2022) perform a comparison between the portfolio-weighted ESG scores of PRI signatories and non-signatories to assess their adherence to the PRI-driven commitments. The results reveal ambiguity regarding the ESG performance of PRI signatories. Notably, PRI signatories outside the United States exhibit superior ESG scores, which are enhanced after joining the PRI initiative. However, within the United States, PRI signatories showcase similar or even inferior ESG scores compared to non-signatories. Consequently, Gibson Brandon et al. (2022) conclude that greenwashing is prevalent in the United States. This seems to derive from lighter regulations (relative to the EU, which instead adopted the Sustainable Finance Disclosure Regulation in 2021) and the prevalence of marketing strategies that deliberately leverage ESG branding to boost sales. This finding aligns with Gibson Brandon et al. (2022), whose study reports that only European investors actively encourage the companies in their portfolios to enhance their environmental and social performance, even when this does not yield additional financial returns. Amel-Zadeh and Serafeim (2018) also identify a stronger ethical drive for ESG investing among European investors. Furthermore, Liang et al. (2021) focus their research on the financial performance of hedge funds potentially involved in greenwashing. They define greenwashing funds as PRI signatories whose ESG performance falls below the median ESG performance of hedge funds. According to their criteria, 20.8% of hedge fund signatories engaged in greenwashing between 2006 and 2019. A recent analysis by Rompotis (2023) concerning 24 passively managed, ESG-labelled, exchange-traded funds offered in the United States revealed that about one-quarter may engage in greenwashing practices, as they invest 10% or more of their assets in S&P 500 Index stocks with high or severe ESG risk. Even though our paper concerns actively managed mutual funds, the methods and tenor of the findings are similar.



A closely related paper is Curtis et al. (2021), in which the authors approach the problem of the ESG nature of mutual funds and of the corresponding self-labelling from a legal perspective. Among a variety of empirical tests concerning ESG mutual funds (including voting behavior, performance, and fees charged), Curtis et al. (2021) also test whether the portfolio choices of funds designated as being of an ESG type according to a variety of criteria differ from those of non-ESG funds. Using ratings data from ISS, S&P, Sustainalytics, and TruValue Labs and with reference to a 2018–2019 sample of US equity funds (active and non-active), their regression results imply that funds that identify themselves as ESG funds hold portfolios that represent a significant ESG tilt and thus deliver on their promise to invest differently from other funds. Our research design differs from theirs because of the focus on actively managed mutual funds only, a much longer sample (2011–2022), and the (much needed, because of the longer time span covered) use of panel regressions that include fixed effects instead of simpler, pooled OLS regressions. Our attention is not confined to the implied ESG portfolio score of a fund implicit in its portfolio weights but actively extends to funds’ decisions concerning sin stocks, to be defined below. Moreover, our ESG scores are sourced from Thomson Reuters Refinitiv, which represents a large-scale rating provider and eliminates the need to resort to four different providers. Nonetheless, the findings, among our results, that are directly comparable to those in Curtis et al. (2021) similarly point to scant evidence of massive greenwashing practices.





2. Data and Methods


2.1. Data


We obtain data from two main sources: the financial data concerning mutual funds and their historical performance are retrieved from the CRSP Survivor-Bias-Free US Mutual Fund database. The ESG ratings are obtained from the Refinitiv Workspace.



The CRSP Survivor-Bias-Free US Mutual Fund database gathers historical data on publicly traded open-end mutual funds dating back to 1962. It includes information on funds’ strategies, such as portfolio holdings, key financial indicators like net asset values or monthly total returns, and management information such as fees or the asset managers’ names. Since 2008, the data have been provided electronically by Thomson Reuters and Lipper. The database is updated quarterly.



We begin by acquiring data on mutual funds’ equity holdings from the CRSP US Mutual Fund database, specifically on 31 December for each year spanning from 2011 to 2022. The choice of this sample period aligns with the literature, which indicates significant developments in the industry and the sustainability sphere, commencing in 2011 (see Global Sustainable Investment Alliance 2020; Hartzmark and Sussman 2019). Our focus is exclusively on active equity funds originating in the United States. To ensure the inclusion of economically relevant funds, we set a minimum threshold of total net assets exceeding USD 15 million. We use US open-end equity funds in all analyses, for instance, excluding funds of funds, index funds, and value-based funds. We eliminate duplicate entries representing different share classes within funds, as multiple share classes per fund could potentially obscure our analysis.



As previously discussed, we differentiate between ESG and non-ESG mutual funds based on each fund’s self-identification. Self-identification pertains to the asset manager’s subjective choice to establish and designate a fund as ESG, adhering to their individual ESG standards, independently of any objective ESG regulations or rankings. Given the absence of a precise ESG fund definition, earlier research has employed various techniques to pinpoint self-identified ESG funds for their investigations. For example, Starks et al. (2017) and Kaustia and Yu (2021) employ a fund-level-based approach to recognize ESG funds. They assess any funds that reference ESG-related aspects in their investment strategy within their prospectus as self-identified ESG funds. Their procedure starts off with Morningstar’s “socially conscious” list and is subsequently enhanced through manual scrutiny of fund names and prospectuses. In this paper, we adopt a largely similar method, identifying ESG funds by searching for specific “ESG keywords” within the fund names.



We intentionally focus solely on the fund names to emphasize fund branding over the stated strategy, aiming to encompass the widest range of ESG funds and potential greenwashers. The crucial factor in defining greenwashing is the misrepresentation, where investors are assured a level of sustainability that is not delivered in practice. In our dataset, funds classified as ESG have names containing “ESG”, “Sustainable”, “Sustainability”, “Green”, or “Social”. We analyze the fund names in the mutual fund data set to distinguish between ESG and non-ESG funds, marking the former with an ESG dummy variable set to 1 for ESG funds and 0 for non-ESG funds.



Regarding ESG data, Refinitiv, a subsidiary of Thomson Reuters, covers over 80% of the global market capitalization and has a historical dataset dating back to 2002. Within its data repository, Refinitiv offers a vast array of more than 630 distinct ESG metrics, which are further consolidated into 186 comparable measures. These measures are subsequently aggregated into ten primary themes categorized under the Environment (E), Social (S), and Governance (G) dimensions. The Environment dimension encompasses aspects such as resource utilization, emissions, and innovation, while the Social dimension delves into topics such as workforce relationships, human rights, community engagement, and product responsibility. On the other hand, the Governance dimension focuses on management quality, shareholder relations, and CSR strategies. The data used for these ratings are drawn from various sources, including annual and CSR reports, company and NGO websites, stock exchange filings, and news sources (see Gibson Brandon et al. 2022). Each stock or company is assigned an individual percentile rank, ranging from 0 to 100, for each dimension, as well as an overall ESG percentile rank. The overall ESG score incorporates considerations of controversies, which are adjusted to account for the company’s size. Additionally, the score is based on ESG weights that are specific to the company’s industry, as indicated by verifiable reported data.



Table 1 summarizes the descriptive statistics for the mutual fund data over our full sample. It shows an overview of the portfolio characteristics differentiated according to the classification of ESG funds vs. non-ESG funds. The mutual fund data set includes 17,071 fund-year observations over a 12-year sample. The 17,071 data points contain 2449 individual funds, as most funds appear several times over different years. This delivers an average of almost 7 observation-year per mutual fund, reflecting a natural, albeit limited, rate of turnover, fund birth, and closure process over our sample. Around 3.3% of the funds are self-designated ESG funds, for a total of 560 observation-years. The number of ESG funds grew from two dozen in 2011 to 150 in 2022, thus representing more than 6% of all US equity funds as of the end of 2022. These absolute numbers and percentages are structurally lower than those retrieved by Kaustia and Yu (2021) from Morningstar but, apart from a longer list of text attributes they apply to the full funds’ prospectuses, this may be attributed to a differential precision by CRSP in reporting the exact fund names. They are instead similar to the sample of ESG funds analyzed in Dumitrescu et al. (2022).



ESG funds hold, on average, total net assets of USD 637 million and are therefore (again, on average) much smaller than non-ESG funds (characterized by average total net assets of USD 2290 million). The median total net assets only amount to USD 178 million for ESG and USD 257 million for non-ESG funds and are therefore only 28% and 11% of the mean, respectively. The fact that the mean net total assets systematically exceed the corresponding median statistics implies a strongly right-skewed distribution, by which only a few big funds with high total net assets push the mean above the median. The biggest ESG fund has total net assets of USD 26.8 billion, while the biggest non-ESG fund is around 18 times larger (USD 487.4 billion). Moreover, ESG funds display, on average, more highly diversified, smaller stock holdings compared to non-ESG funds, as they hold 227 vs. 201 stocks. However, they invest in companies that have a higher mean and median company market capitalization, as shown by the fact that the mean market cap is almost USD 97 billion in the former case vs. just less than USD 70 billion in the latter. As expected, ESG funds imply stock holdings with a higher ESG coverage by Refinitiv.



One additional characterization concerns the types of clientele the two types of mutual funds are destined for and offered to. Just over 50% of the ESG funds are offered to institutional investors only, while just around 23% of ESG funds are only offered to retail investors. Non-ESG funds show a similar distribution of offerings by investor type, with the difference that an additional 16% is available to both institutional and retail investors. In addition, 24% and 21% of all funds, respectively, do not belong to either of the two categories, which means that their specific clientele target is unknown based on the CRSP Mutual Funds database.




2.2. Preliminary Evidence


To develop some preliminary understanding of whether ESG funds engage in greenwashing, we start by looking at two key indicators: first, one actual ESG ranking of each fund based on the weighted, aggregate score of the stocks held in its portfolio; and second, the percentage sin stock ownership of each fund. Both indicators share the goal of measuring whether the self-attributed ESG label ends up matching the realized ESG performance produced by the mutual fund for its shareholders in terms of CSR quality of the portfolio allocation. The two criteria reflect the two key ESG investment strategies discussed in Section 1: ESG incorporation and negative screening. An ESG incorporation strategy should be reflected by higher actual ESG scores, while a negative screening strategy ought to imply structurally lower stakes in sin stocks.



To obtain the first type of objective ESG scoring, we retrieve ESG data at the stock/firm level from the Refinitiv Workspace. We follow a voluminous amount of literature that has employed these data to calculate ESG performance (see, e.g., Liang et al. 2021). By merging CRSP and Refinitiv data by stock CUSIP identifiers, we implicitly remove all equities that did not receive an ESG score. Practically, this removes between 30% and 40% of all individual stocks in the original CRSP Mutual Fund data. Even though this is, of course, reason for some concern, we believe this not to represent a key driver of our analysis: an inspection of the stocks missing an ESG score in our sample period reveals that these are mainly small stocks. In fact, in terms of total net assets held by the US mutual funds under investigation, such a step only removes around 12% of the net invested capital through mutual funds. On rare occasions, this criterion leads to the removal of the majority of a fund’s portfolio. In these cases, we drop from our analysis the funds for which at least 50% of the equity holdings fail to carry an ESG score.



Because Refinitiv only offers its ESG, Environmental Pillar, Social Pillar, and Governance Pillar Score at the equity level, we need to estimate and aggregate them to yield an ESG score at the fund level. Therefore, we adopt the approach in Gibson Brandon et al. (2021) to compute a weighted portfolio ESG score using the weights of individual portfolio holdings within each fund. We adapt the formula in Gibson Brandon et al. (2021) to our application, as follows:


    F u n d   P t f   E S G   s c o r e   j , t   =     ∑  i = 1     N   j , t        w   i , j , t         E S G   s c o r e   i , t       ∑  i = 1     N   j , t        w   i , j , t       =   ∑  i = 1     N   j , t          w  ~    i , j , t         E S G   s c o r e   i , t   ,  



(1)




where     w   i , j , t     represents the weight of stock i in fund j at the end of year t,       w  ~    i , j , t   ≡     w   i , j , t   /   ∑  i = 1     N   j , t        w   i , j , t      , and     F u n d   P t f   E S G   s c o r e   j , t     quantifies the fund-level sustainability score for fund j at the end of year t, as measured by the weighted aggregate ESG score or alternatively by one among the weighted E, S, or G scores. The     S t o c k   E S G   s c o r e   i , t     is the ESG score of each stock i at the end of year t.     N   j , t     is the total number of equities included in the portfolio of fund j that have received an ESG rating at the end of the year t. The need to divide by     ∑  i = 1     N   j , t        w   i , j , t       to obtain the       w  ~    i , j , t     weights derives from the fact that, as not all stocks receive an ESG score from Refinitiv (and therefore were removed), some scaling of the raw weights     w   i , j , t     available in CRSP is required to allow weights to sum to one. The scaling makes     F u n d   P t f   E S G   s c o r e   j , t     interpretable as a rank score, similarly to the individual equity scores. Incidentally, (1) follows Morningstar’s sustainability fund rating methodology, which is widely used in earlier research (see Hartzmark and Sussman 2019; Bialkowski and Starks 2016). Nonetheless, we depart from a mere implementation of Morningstar’s approach because, as in Gibson Brandon et al. (2021), we drop from our analysis all funds for which at least 50% of the equity holdings fail to carry an ESG score. On the one hand, this course of action is sensible because it is never clear why a stock that is favored by intuitional investors’ attention would fail to receive a Refinitiv score. The latter is heightened by Refinitiv’s tendency to rate most stocks representing an important worldwide investment target. On the other hand, one would like to avoid the situation that the possibly extreme ESG scores of just a minority of stocks are aggregated in scarcely representative objective ESG scores at the fund level. In any event, using (1), from this point onwards, the weighted ESG and weighted E, S, and G scores are the main variables representing the actual ESG performance of each mutual fund.



Figure 1 shows that, starting in 2015, while the mean overall ESG score of all types of mutual funds substantially increased by almost a 20% rank score, the spread in average scores grew from positive but moderate to almost 20% of the average score for non-ESG funds. This may be attributed to a period of impetuous growth in the average scores of ESG funds that occurred between 2016 and 2022 and that appears to be still under way. The introduction of the Morningstar Sustainability Fund rating might have driven this development, making ESG performance easily visible to investors of self-designated funds (see Ammann et al. 2019). Overall, Figure 1 is reassuring, showing that ESG funds are objectively more “virtuous” than non-ESG ones, which is at a first glance, inconsistent with the idea of widespread greenwashing taking place. An additional plot, unreported to save space, shows that the strongest wedge between ESG and non-ESG funds opens up with reference to the average Environmental sub-score, which may reflect asset managers placing a specific focus on this dimension. This aligns with the literature, which found empirical evidence of investors attaching increasing value to green stocks and firms and, as a result, to ESG funds that display a bias toward green mutual funds; see, e.g., Hartzmark and Sussman (2019).



Table 2 summarizes the weighted ESG and E, S, and G scores for the whole period. All mean ESG scores and ESG sub-scores of ESG funds are higher than the ones for non-ESG funds. The average Social sub-score is the highest for both ESG and non-ESG funds, while the Environmental sub-score is the lowest. In general, means and medians are close to each other, indicating a rather symmetrical distribution of the ESG scores. However, the median is always slightly higher, suggesting the existence of a few well-below-mean, low-scoring outlier funds. In particular, the non-ESG funds have lower minimal scores (i.e., unreported analyses show that the lowest ESG score is 9.5 in the non-ESG fund data set vs. 12.4 in the ESG fund data set). Investigating this heterogeneity, we further identify 108 ESG funds that have a lower ESG score than the mean ESG score of non-ESG funds. This is equal to 19.2% of all the self-identified ESG funds, suggesting the existence of a long left tail of the ESG distribution of ESG funds and pointing towards the existence of greenwashers. Finally, all differences in both samples and sample medians turn out to be statistically significant (and positive) using appropriate tests of hypothesis, which leads us to conclude that ESG funds carry stronger ESG scores and are greener and more socially sustainable than non-ESG mutual funds.



To account for the possibility that US mutual funds may pursue sustainability goals by using simple, negative screening ESG strategies, we also identify the actual ESG quality of a fund with its share invested in sin stocks. Many different interpretations of the definition of a sin stock exist (see Paradis and Schiehll 2021) for a confirmation that sin stocks do imply lower average ESG scores under all pillars, as one would hope). These are highly dependent on the cultural and social environment an investor is immersed in. Because in this paper we aim to capture the negative screening behavior across a large number of potentially heterogeneous funds, we adopt a broadly accepted and simple definition: we follow the classification of ESG-unfriendly industries in Kaustia and Yu (2021) and proceed to cross-check their selection with other papers and reports (e.g., Global Sustainable Investment Alliance 2020; Amel-Zadeh and Serafeim 2018). This implies that all stocks in the oil and gas, tobacco, and gambling industries are classified as “sinful”. To identify sin stocks within our data, we use Refinitiv’s Business Classification codes. Therefore, for our purposes, we create variables that sum all the shares of one fund’s equities that fall into one of the sin stock sub-categories and compute their relative weight as a percentage of the net total asset value of the fund. In addition, we create an aggregate variable that sums all the sin stock percentage shares at the fund level. A lower value of the sin stock variable will then indicate that ESG funds implement negative screening strategies compared to non-ESG funds.



Table 3 shows that, as one would expect, self-defined ESG mutual funds (mutual equity funds that carry the words “ESG”, “Sustainable”, “Sustainability”, “Green”, or “Social” in their fund names) apply stronger exclusionary criteria than non-ESG funds. Looking at median portfolio shares, for instance, ESG funds hold only 4.1% in sin stocks (vs. 6% in the case of non-ESG funds), almost entirely (4%) in oil and gas firms (vs. 5.7% for non-ESG funds), and avoid tobacco and gambling firms altogether (while non-ESG funds carry negligible but positive median holdings). All the differences in portfolio shares across ESG and non-ESG funds are statistically significant, irrespective of whether standard parametric t-tests are applied to the spreads in sample means or nonparametric Kruskal–Wallis tests are applied to spreads in sample medians.



Figure 2 shows the dynamics over time of the mean shares of sin stocks (both in general and for the special sub-category of oil and gas stocks) for ESG and non-ESG funds. As one would expect, non-ESG funds are more inclined to invest in sin stocks when compared to ESG ones, but this difference is never massive, being 1.4% in the aggregate and 1% with reference to oil and gas portfolio holdings. However, such modest differences are quite large in relative terms, at 28.8% and 28.5% when computed as a proportion of the average holdings of the ESG fund. Moreover, these differences in the portfolio shares of ESG stocks did visibly grow over time, for instance, from 1% in 2010 to 2.7% in 2022 for the aggregate, and from 0.9% to 2.5% in the case of oil and gas. In summary, although self-designated ESG mutual funds seem to find sin stocks less attractive, and this lack of appeal seems to have grown over time, the very fact that, as of the end of 2022, ESG funds could be investing 1.7% (1.2%) of their portfolios in sin (oil and gas) stocks may be surprising and indeed hides some lingering pockets of green washing.




2.3. Econometric Modelling


To test whether self-designated ESG funds display a higher overall actual ESG score when compared to non-ESG funds, we employ panel (cross-sectional time-series) regressions. We follow the approach in Gibson Brandon et al. (2022), who aim at understanding if PRI signatories exhibit higher objective portfolio ESG scores, to detect greenwashing. To perform a panel regression instead of a simpler pooled OLS regression turns out to be crucial, because even though the majority of the mutual funds exist throughout the entire sample period, we do not drop the funds with an incomplete history, with the result that the data set fails to be balanced. Yet, this is crucial to avoid any survivorship bias that would unduly lessen the influence of the funds that drop from the data set because they were unsuccessful and, in particular, of the funds that were created over our sample period as a result of the sustainable finance movement. An explicit panel approach is flexible enough to also account for the dynamics of the fairly new asset class of ESG funds, with new funds being created, and older, non-ESG funds being re-purposed, during our sample period.



However, to also assess how ESG funds’ objective behavior in the sustainability space has changed and developed over time, we estimate separate, cross-sectional regressions at an annual frequency and proceed to aggregate the annual results in two sets, based on 2011–2016 and 2017–2022, respectively. We select this breakdown of our sample period because, in light of the literature (see Ammann et al. 2019; Gibson Brandon et al. 2021), we expect the strongest change in ESG funds’ ESG performance to occur in 2016–2017.



Under both statistical frameworks, to detect potential greenwashing, we regress the weighted ESG score (dependent variable) using a variable capturing a fund’s ESG self-designation. The fund’s ESG self-designation is denoted by the ESG dummy, which takes the value of 1 for a self-designated ESG fund and 0 otherwise. The key result variable is the coefficient of the ESG dummy variable; when this takes a significant positive value, it can be concluded that greenwashing cannot be detected. Apart from the ESG dummy coefficient, we place special emphasis on the estimates of the coefficients of variables related to the fund type, as previous studies have found it exercises a strong influence on the occurrence of greenwashing (see Hartzmark and Sussman 2019; Kaustia and Yu 2021; Gibson Brandon et al. 2021).



The analysis is further finetuned to use the weighted Environmental, Social, and Governance scores as separate dependent variables. Such a step makes sense from two perspectives. First, because each sub-score fails to be aggregated into an overall ESG score according to a simple, linear scheme: in the case of each stock, each sub-score is weighted depending on the materiality of the industry the firm belongs to. Additionally, the aggregate ESG score has a controversy score integrated into it; the sub-scores do not. Second, because the question of whether self-designated sustainable mutual funds care more for any of the dimensions of the ESG spectrum is of interest on its own.



To ensure that our results are in no way driven by omitted variables, we control for fund characteristics (i.e., the fund type in terms of customers it preferentially caters to) and other portfolio characteristics (i.e., the number of stock holdings as well as the natural logarithm of total net asset values and fund coverage). Liang et al. (2021) and Gibson Brandon et al. (2022) use similar control variables when investigating the actual sustainability performance of self-defined ESG funds. To account for potential time-invariant differences across funds, and consistent with prior studies on greenwashing, we also specify time fixed effects. Standard errors are double-clustered at the fund and year level. The analysis includes 17,071 observations over a sample period of 12 years.



To account for self-designated ESG funds that use negative screening as a key ESG fund strategy, we also analyze the impact of self-designation on the share of sin stocks in a fund’s portfolio. To this aim, we use panel regressions with the same control variables and time-fixed effects to understand whether self-designated ESG funds carry significantly lower shares of sin stock holdings than non-ESG funds. Also in this case, the key result variable is the ESG dummy coefficient; a negative, significant coefficient signals a lower share of sin stocks (as an aggregate or of specific types) in a self-designated ESG fund, which is consistent with ESG funds applying more intense screening for sustainability. The dependent variable in this application is Sin-Stocks_w, defined as the sum of the weights of the different sin stock sub-categories (i.e., oil and gas, tobacco, and gambling, with any small differences due to the presence of the firearms production industry). Once more, we perform several empirical exercises using the specific sin sub-categories to gain deeper insights into the drivers of sin stock ownership by US equity mutual funds.





3. Results


3.1. Panel Regressions


Table 4 presents the regression of the fund-level ESG/E/S/G score on a fund’s self-designation as an ESG one and on control variables, including time-fixed effects. The different dependent variables are the ESG, E, S, and G scores and are computed by value weighting the ESG, E, S, and G scores at the individual stock level, as retrieved from the Refinitiv Workspace. A fund’s self-designation as an ESG one is captured by the ESG dummy. The first column summarizes the results of the panel analysis for the total ESG scores. The positive and highly statistically significant estimate of the ESG dummy coefficient (5.23, with an almost nil p-value) formally rules out the occurrence of greenwashing: ESG funds are characterized by equity portfolio holdings with a higher and precisely estimated spread vs. non-ESG funds. Nonetheless, the estimated dummy coefficient implies that ESG funds’ weighted ESG scores are about 9.41% (=100 × 5.23/55.51; see also Table 5 and comments below) higher than those of non-ESG funds. Such a spread of scores across ESG vs. non-ESG funds is rather small in economic terms. Even though 8% is in no way negligible, this cannot be used to negate altogether the possibility that some greenwashing may be occurring in these data, i.e., that otherwise “average, normal” mutual funds may have simply been affixed with a sustainability tag, with little or no change in their investment policies. Moreover, the impact of the self-attributed ESG label (or equivalent) appears to have gradually declined over time, as in earlier papers and reports (e.g., see the summary in Refinitiv 2022) the estimated effect of a similar designation was assessed to even exceed 20%, in terms of relative spread in the objective, aggregate ESG scores of the assets selected by (for instance) PRI signatories vs. non-PRI signatories.



To better understand the additional characteristics of ESG funds compared to non-ESG funds, it is also useful to take a closer look at the estimates of the coefficients associated with the control variables. Log size turns out to provide a precise and relevant explanatory power for the overall ESG score, indicating that it is predominantly large mutual funds that award attention to sustainability aspects. Also, fund coverage plays an important role, although this may be partly mechanical, as funds need to use ESG scores in their ESG incorporation strategies. Interestingly, the preeminence or only the presence of institutional investors among the target customer base of the funds makes for lower average ESG scores of the stocks in their portfolios. This is a potential reflection of an enhanced concern of fund management with regard to relative performance vs. their peers, as performance may be hurt by a full integration of ESG characteristics in the funds’ strategies. In any event, the overall within-R-square of 31% appears rather large in terms of explanatory power.



The last three columns of Table 4 present results for each separate component of the aggregate Refinitiv ESG score. Previous research suggests that investors value the three dimensions of ESG differently. Namely, the Environmental dimension is usually considered to be the one affecting the behavior of investors the most (see, e.g., Gibson Brandon et al. 2021). The findings in Table 4 confirm such a conjecture. Albeit for all types of sustainability scores, the estimated coefficients of the ESG dummy are significant at the 5% size (and at the 1% size in the case of the Environmental and Social ratings), the highest coefficient is obtained with reference to the Environment (at 7.95), and this implies that ESG funds’ weighted Environmental scores are about 16.74% (=100 × 7.95/47.51) higher than those of non-ESG funds, which falls in a range of plausible economic significance. Moreover, the estimated coefficient of 6.07 associated with the Social rating implies that the analog spread in Social scores of ESG vs. non-ESG funds is 10.33% (=100 × 6.07/58.72). Although not unexpected, the rather low impact of the self-attributed ESG label on the Governance scoring (4.60% = 100 × 2.69/58.34 of spread between ESG and non-ESG funds) is possibly attributable to the geographical investment profile typical of the US equity mutual funds under investigation, as these can be conjectured (due to home bias effects; see Guidolin 2005) to mostly be invested in the US, and in any event, in developed economies, in which the governance standards tend to be high and fairly homogeneous across industries and countries. All such percentage increases in the ESG scores estimated from a (counter-factual) adoption of the ESG self-labelling by a non-ESG mutual fund represent a clear notion of the relative economic significance of the estimated dummy coefficients; these are tabulated in Table 5 (which, in fact, also covers economic value assessment based on the results in Table 6).



For instance, with reference to the total ESG score, Table 5 shows that if a fund were to switch and self-attribute an ESG classification, this would imply behavioral changes, leading to a percentage increase in excess of nine points in their total ESG score, on average, and leading it to substantially improve from a score of 55.5 to 60.7. Among these behavioral adjustments, there is a 35.5% decline in the overall weight assigned to sin stocks, which on average would decline from 6.3 to 4 percent.



Next, we focus on the impact of the ESG self-designation by mutual funds on their sin stock ownership share. A negative estimate of the ESG dummy coefficient would represent a reduced share in sin stocks by the ESG funds vs. the non-ESG funds and hence be inconsistent with greenwashing taking place. The second column of Table 5 indeed shows that the self-attribution of an ESG label decreases the invested share in sin stocks in a statistically significant manner (at a 1% size), with a coefficient of −2.22. Such an estimated dummy coefficient corresponds to 2.22% lower investment in sin stocks on average by ESG funds. Because, on average, such funds hold 4.85% in sin stocks, this reduction is economically rather sizeable, namely 35.5% (=100 × (−2.22%/6.26%)) or a decline of USD 14.16 million in investments in “sins stocks” by a representative, average ESG fund (this comes from applying the 35.5% reduction to the 6.26% average total net asset value of USD 637.18 million of the self-designed ESG funds, in the case they did not hold their attribute and thus behave like any other mutual fund). Such USD 14.16 million per average fund, as of the end of sample, amounts to a staggering USD 7.8 billion of reduced investment in sin stocks if one aggregates over the sample of all ESG funds covered in Table 1. Adopting an economic perspective, these are non-negligible relative and absolute dollar values. We are thus inclined to conclude that the evidence in Table 5 is inconsistent with widespread greenwashing behavior as far as the negative screens applied to sin stocks are concerned.



These empirical results appear to be fairly large amounts when compared to earlier literature, though this is based on different methods, different data, and different sample periods. For instance, the −2.2 estimated coefficient for the ESG dummy exceeds the reduction of sin stock stakes by 1.6% as reported by Kaustia and Yu (2021) and the difference of 1.2% in sin stock ownership between low- and high-ESG signatories uncovered by Hong and Kacperczyk (2009). Interestingly, in comparison to the panel regression estimates in Table 4, in Table 6 none of the control variables are hardly statistically significant, and their modest coefficient estimates imply that they barely influence the sin stock share of equity holdings. As a logical implication of these results, we also find that the within-R-square values are considerably smaller than in Table 4. In particular, the dependence of mutual funds’ shares in gambling stocks on the ESG dummy and the controls is questionable, as the resulting R-square is almost nil, and the regression F-statistic turns out not to be significant.



The rightmost three columns of Table 6 show empirical findings generally consistent with those obtained for the aggregate share in sin stocks as a whole. For all sub-categories of sin stocks, the estimated coefficient for the ESG dummy variable is negative and statistically significant, which indicates that, uniformly across all types of sin stocks, the self-designation of a mutual fund as ESG implies that, on average the invested share in these will be reduced. In relative terms, the ESG nature of a mutual fund leads it to reduce its share in oil and gas stocks by 26.4% (=100 × (−1.45%/5.49%)), its share in tobacco companies by 81.8% (=100 × (−0.40%/0.49%)), and its share in gambling stocks by 96% (=100 × (−0.24%/0.25%)), as formally shown in Table 5. Differently from what was found in the case of the ESG scores in Table 4, the classification of mutual funds as predominantly targeted to institutional, retail, or hybrid customer bases hardly contributes to explain the process of the progressive reduction of the shares invested in sin stocks.




3.2. Annual Cross-Sectional Regressions


Activism, the engagement of policymakers, and the increased due diligence of investors have likely influenced the definition of sustainable investments in the past decade. To account for this transformation, as discussed in Section 2, we supplement the findings from joint cross-sectional time-series panel methods with those from regressions separately performed on every year’s data (for a total of 12 linear models estimated for each definition of the dependent variable) for a cross-section of mutual funds. Even though it may be argued that a panel regression approach just clusters the 12 separate cross-sectional regressions, it is well known (see Baltagi and Baltagi 2008) that both due to the differences in the functional forms of the (GLS) estimators and owing to the presence of fixed time effects in the panel, the two methodologies may provide a different perspective and set of empirical results. In particular, there is no presumption that some “average” of the annual cross-sectional regression results will deliver the same estimates as in Section 3.1.



Table 7 reports a summary of such yearly regressions: with reference to two six-year sub-periods (2011–2016 and 2017–2022), we averaged the OLS estimates of each of the coefficients featured in the model. The (heteroskedasticity-robust) standard errors and the associated p-values are computed under the hypothesis that the OLS estimators are independent over time, which is to some extent consistent with the strategy of specifying fixed effects in Section 3.1. Table 7 concerns the case in which the variable to be explained is the objective weighted overall ESG score of the stocks held by each mutual fund and each of the three pillar scores. If investors become increasingly aware of the occurrence of greenwashing, they will pressure the portfolio managers they delegate to progressively increase their preference for stocks characterized by higher ESG ratings. Therefore, we ought to expect the estimated coefficient loading on the ESG dummy to gradually increase over time. In fact, Table 7 shows that although the estimates were statistically significant already in the 2011–2016 period, their size grows between four and eight times for 2017–2022 data, and their accurate estimation is re-affirmed. The only exception is the dummy ESG coefficient when the dependent variable is the Governance score. For instance, in the case of the overall score, the estimated (average) coefficient surges from 1.67 to 8.05, and the p-value declines from 2.7 to 0.1 percent. This implies that ESG funds’ weighted ESG scores increase from being 3% (=100 × 1.67/55.8) higher than those of non-ESG funds in 2011–2016 to being 12.5% (=100 × 8.05/64.3) higher than those of non-ESG funds in 2017–2022. The latter spread is certainly economically significant and marks a plausible shift from the existence of substantial pockets of greenwashing and deceptive fund labelling to fairer and more transparent practices. Moreover, the increase in the estimated (average) OLS coefficients is even larger and more meaningful when we consider the Environmental scores, where the estimates for self-described ESG funds imply moving from 5.79% (=100 × 2.44/42.1) higher than those of non-ESG funds in 2011–2016 to 22.4% (=100 × 12.00/53.6) higher than those of non-ESG funds in 2017–2022.



Figure 3 shows the evolution over time of the estimated coefficient associated with the ESG dummy with reference to the four alternative dependent variables constructed on the basis of the objective ESG scores of the stocks held by the mutual funds. To allow an assessment of estimation accuracy achieved by OLS in each of the annual cross-sections, we also plot 95% confidence intervals built with heteroskedasticity-robust standard errors. Visibly, after a temporary “lull” in 2013–2014, all coefficients grow and, in fact, turn statistically significant after 2017, exactly in correspondence to the break-date used in Table 7. Arguably, this corresponds to the introduction of the Morningstar Sustainable Fund Rating methodology. However, at least with reference to the estimated coefficients for the Environmental and Social sub-scores, such a trend is reversed after 2020, after reaching a peak in 2019. This suggests that, possibly because of the pandemic shock or of an increasing (and justified) media focus on environmental damage and climate change, the mutual funds that had not explicitly declared themselves to be sustainability-driven gradually started to do so. As a result, the spread in the impact on the ESG scores of the self-attributed ESG label would have started a slow decline, which would be interesting to check when data for 2023 and later annual vintages become available. As already noted with reference to Table 4, the weakest of the spread impact coefficient concerns the Governance score, probably as a reflection of the fact that since the late 1990s, the academic literature has abundantly warned investors and money managers of the crucial role played by the governance quality of listed firms; see, for instance PRI Association (2022).



In the case of the controls, a few trends clearly emerge in Table 7. In particular, the size of the mutual funds (i.e., the fact that comparatively larger funds score higher in the ESG space, even after controlling for the self-declared ESG nature) was of dubious importance in the first part of the sample but acquired progressive relevance, with coefficients precisely estimated, and was of some economic importance by the end of the sample. On the contrary, probably also because the overall unconditional ESG ratings’ coverage of the stocks in the portfolio of the mutual fund progressively grew, the coverage variables showed a declining importance, with growing p-values, and appeared to be destined to lose their explanatory power. The type of the fund, in terms of its target clientele, does gain relevance in terms of statistical precision of the estimated coefficients, but such estimates remain rather small and contribute little to the explanatory power of the model. Remarkably, all the estimated intercepts in Table 7 increase substantially when estimated with reference to 2017–2022 vs. the earlier period. For instance, when the dependent variable is the actual overall ESG score, the intercept climbs from 13.55 to 32.90. This means that, irrespective of the values taken by the ESG dummy or any other control, mutual funds in the aggregate improved the ESG rank score implied by the stocks in their portfolio by 19.35 percent, consistent with Figure 1.



Finally, the regressions seem to progressively lose their explanatory power, as their R-squares substantially decline from 20–25% in 2011–2016 to 7–10% over the 2017–2022 sample. This is consistent with the behaviors of the funds analyzed becoming increasingly heterogeneous, as the total number investigated also grows.



Table 8 reports on similar summaries of annual cross-sectional regressions when the variable to explain is the portfolio share of each fund allocated to sin stocks, either as a whole or after classifying them in the same three categories as in Table 6. Also in this case, as the awareness of greenwashing has surged with regard to investors and the general public over the years, we should expect a negative (partial) correlation between the percentage share invested in sin stocks and the ESG dummy to become increasingly negative, which makes for a negative and declining OLS estimate of the related coefficient. Indeed, similar to Table 7, the value of the OLS estimate of the coefficients associated with the ESG dummy become increasingly inconsistent with the extensive occurrence of greenwashing as time elapses. In this case, the coefficients become increasingly negative (thus indicating the self-labelled ESG funds allocate a lower share to sin stocks), while the corresponding p-values also tend to decline when we transition from the 2011–2016 sample to 2017–2022. For instance, the dummy coefficient estimated to explain the share in sin stocks as a whole declines from −1.51 in the first period of the sample to −2.69 in the last part (these are averages over annual estimates over the two sub-samples). Notably, this occurs as the proportion of sin stocks held by the mutual fund industry as a whole drastically declines, as discussed in Section 2.3. This last remark, of course, matters in relative terms. For instance, the (average) dummy coefficient of −1.51 implies that over 2011–2016, the ESG nature of a mutual fund led it to reduce its share in sin stocks by 17.7% (=100 × (−1.51%/8.54%)) vs. non-ESG funds; because the coefficient declines to −2.69 over 2017–2022, this means that the ESG designation has recently induced a reduction in the share in sin stocks by a massive 60.2% (=100 × (−2.69%/4.47%)) vs. non-ESG funds. With the exception of the holdings of tobacco stocks, the same trend applies to all sub-categories of “sin” covered by Table 8.



However, it must be recognized that in Table 8, the loss of explanatory power recorded by the annual regressions to explain the percentage shares in sin stocks is massive. The R-squared statistics decline from 6–8% (gambling is an exception) in 2011–2016 to 0.4–2% in 2017–2022. Part of this decline is to be expected, as the final years in our tests are characterized by an increasing fraction of funds (primarily, but not limited to, the ESG type) with zero or small proportional weights allocated to sin stocks; this makes it difficult for a regression to explain a dependent variable that has little or no sample variation. Accordingly, most coefficients associated with the control variables stop being estimated with acceptable accuracy in the latter part of the sample. In particular, the size of the mutual funds did provide an explanatory contribution before 2017, when, possibly just for mechanical reasons of enhanced diversification, larger funds held larger shares in sin stocks; this role fades after 2017, when, in fact, some of the coefficients even turn their sign from positive to negative. The same effect involves the fund coverage and type of clientele variables, even though for some definitions of sin, such lack of statistical and economic significance had manifested itself already before 2017.



Figure 4 depicts the dynamics over time of the estimated coefficient associated with the ESG dummy with reference to the four dependent variables constructed on the basis of alternative definitions of a sin stock. As in Figure 3, we plot 95% confidence intervals built with heteroskedasticity-robust standard errors. In this case, especially if one were to ignore the portions of the plots in which the estimates turn out not to be significant (i.e., the zero is included in the 95% confidence interval), it is hard to discern precise patterns in the evolution of the OLS estimates. However, a downward trend is detectable in the cases in which the variable to be explained is the overall share of sin stocks or oil and gas stocks, arguably the two most relevant sets of results. Here, a negative and decreasing estimated coefficient indicates a higher sensitivity of the share of sin stocks to the self-declared ESG nature of a mutual fund and hence is consistent with less greenwashing. Curiously, the (differential) aversion of ESG funds to shun the stocks issued by tobacco companies is weak at best and only marginally statistically significant for most of our sample period. Different from Figure 3, no substantial change in the evolution of the estimated coefficients can be detected in correspondence to either 2017 or 2018.




3.3. Other Robustness Checks


We have not assessed the robustness of estimation results to the selection of subsets of controls, because we follow the logic that in an inferential set-up, removing control variables, may simply introduce biases in the estimated coefficients of the variable(s) of interest. Nonetheless, we performed one additional robustness test to make sure that our main findings on the impact of ESG self-attribution on the ESG scores (ESG/E/S/G) and on the shares of sin stocks owned are not simply a proxy for the propensity of a fund to invest in the largest stocks (for instance, over our sample in FAANG stocks, the acronym used to describe a bias towards holding shares issued by Facebook, Amazon, Apple, Netflix, and Google, which has developed since 2018). In fact, large, blue chip stocks tend to exhibit remarkable attention for their social media reputation, which usually encourages them to invest in order to increase their ESG scores, while they tend to have no (or negligible) business interests in sin activities, including oil and gas extraction. In principle, if a fund simply decides to invest in popular, “glamour” brand stocks while at the same time attributing to itself a sustainability characterization, it is questionable whether the latter driver may really prevail over the former.



To rule out this possibility, in the two leftmost columns of Table 9, we re-estimated the two key panel regressions in Table 4, Table 5 and Table 6 when the propensity of a fund to invest in large caps is simply captured by the natural logarithm of the market capitalization of the average company in the set of investment shares owned by a fund (i.e., the company closest to the average percentage share held, which is 100 divided by the number of stocks in a fund’s portfolio). Table 9 shows that our key findings on the impact of the ESG dummy on the realized, weighted portfolio ESG scores implied by a fund’s holding (positive and statistically significant) and on the portfolio share invested by a fund in sin stocks of all types (negative and statistically significant) are robust to using this additional control variable. While, in comparison to Table 4, the estimated coefficient on the ESG dummy declines in the first column, and the coefficients of a few other controls are altered to inferior precision in both columns, it remains visible that funds that self-attribute an ESG/sustainable label tend, on average, to invest in more sustainable stocks and to shun investing in sin stocks, regardless of whether there is a bias toward glamor and large-size companies in their portfolio strategies. The two rightmost columns of Table 9 repeat these tests with reference to an additional control represented by the natural logarithm of the market capitalization of the median company in the set of investment shares owned by a fund. In the case of funds with a bias for large capitalization stocks, it is the overall distribution of a fund’s weights that will determine whether it is the (log-) market cap of the mean or median share company that is more revealing of such a bias in the cross-section. Yet, visibly, the estimated coefficients in the last two columns of Table 9 are numerically intermediate between those in Table 4 and Table 6 and those in the leftmost columns and qualitatively consistent with our main conclusions in Section 3.1.





4. Discussion and Conclusions


In this paper, we used panel regressions and sequences of yearly cross-sectional regressions to investigate whether there is evidence of greenwashing in the portfolio choices concerning sin stocks and in the ESG scores attained by US active equity mutual funds that elect to self-characterize as ESG-driven (by labelling themselves as sustainable, green, or other equivalent tags). We find evidence of moderate differences in the portfolio choices of self-declared ESG vs. non-ESG US equity mutual funds. Self-declared ESG funds tend to invest, on average, in stocks with higher ESG ratings than non-ESG ones. Moreover, they tend to shun sin stocks to a larger extent than non-ESG funds. Hence, our empirical tests rule out extreme, complete greenwashing, in which there would exist no difference in the portfolio choices of ESG and non-ESG mutual funds, but fail to reject the conjecture of the existence of potentially important “pockets” of greenwashing in our data.



In the light of the results obtained over time using cross-sectional regressions estimated on an annual basis, it is also reasonable to conclude that greenwashing may have been prevalent among self-designated ESG funds during the early years covered in our analysis. The significant change observed from 2017 onwards is likely linked to the introduction of the Morningstar Sustainability Fund Rating methodology (see Ammann et al. 2019). The introduction of Morningstar’s methodology revolutionized the ESG fund industry by providing the first fund-level rating system, helping investors identify whether funds engaged in greenwashing. As a result, many self-designated ESG funds may have ceased their greenwashing practices as they became publicly exposed. Supporting evidence in Hartzmark and Sussman (2019) shows that with the introduction of Morningstar Sustainability Fund Rating scores, investors began shifting their investments towards highly rated ESG funds. For instance, funds with a Morningstar Globe rating of five, representing the top 10% rated ESG funds, saw an additional inflow of 4% of their fund size in the subsequent 11 months after receiving the rating. Investors seemed to have gradually learnt about ESG investing, which could explain why it took time to observe a significant improvement in the alignment between ESG self-designations and actual ESG performance, starting in 2017. Additionally, Kaustia and Yu (2021) suggest that investors began recognizing greenwashing funds and stopped investing in them around 2018. In fact, they reported that self-designated ESG labels ceased to attract abnormally high inflows for funds. In our paper, we contribute to this literature by providing a statistical measurement of the impact of these institutional and cultural shifts for two key aspects: (i) the partial, conditional correlation between the sustainability quality and weighted ESG rating of fund portfolios and their self-designation as ESG-driven, and (ii) the partial correlation between any remaining attractiveness associated with sin stocks and the self-designated ESG nature.



Interestingly, when we dissect the funds’ actual, ownership-implied ESG scores, so that we can observe distinct Environmental, Social, and Governance scores or separately examine the influence on portfolio allocations of the three primary categories of sin stocks (oil and gas, tobacco, and gambling), we find that results of the same or even greater strength are obtained at the intersection between Environmental scores and the shares invested in oil and gas stocks. This can be taken as evidence of a particular sensitivity of financial markets and mutual funds to environmental issues and the prospective challenges posed by climate change.



Arguably, the results reported are more pronounced and robust, and often more accurately estimated, when the variables of interest are the actual, implied ESG scores, in contrast to the empirical findings related to investments in sin stocks. However, this outcome can be expected for two reasons: first, various GSIA reports have demonstrated that negative screening served as the primary ESG investment strategy until 2018, after which it was supplanted by a more comprehensive integration of sustainability into the primary fund allocation strategies. Second, the impact of the Morningstar Fund Sustainability Rating system introduction may not have significantly affected ownership shares in sin stocks because negative screening generally contradicts Morningstar’s philosophy.



In summary, our findings indicate a distinct shift towards greater sustainability within the mutual equity fund industry. Notably, this trend is not exclusive to self-labeled ESG funds; all types of funds have enhanced their ESG ratings and reduced their investments in sin stocks. The number of self-labeled ESG funds has continued to rise in recent years, and importantly, most of these ESG funds, on average, appear to genuinely adhere to their claims of prioritizing sustainable investing. Consequently, they demonstrate significantly higher actual ESG scores in their portfolio holdings. Moreover, we are witnessing a noticeable reduction in sin stocks within their portfolios.



Despite the strong progress shown in our findings, it remains questionable whether these results definitively rule out the occurrence of greenwashing among US active equity mutual funds. First, while, as discussed in the Introduction, it is clear what extreme greenwashing or the decline in its extent imply for the type of data investigated, it still remains uncertain whether moderate greenwashing can be discerned from the same analysis. This also applies to situations where some degree of greenwashing may persist in the behavior of mutual funds. The challenge lies in our inability to derive a precise, actionable measure of greenwashing from our empirical results. What can be ascertained, however, is that extreme greenwashing is unlikely, and that it has seen a consistent decline since at least 2017–2018. This conclusion echoes the main point in Dumitrescu et al. (2022). Second, the data show a left long tail, indicating that even though, in overall terms, on average the self-labelled ESG funds performed better than non-ESG funds in the sustainable investment dimension, an undeniably large number of ESG funds did not. In fact, a fifth of all ESG funds have a lower ESG score than the mean of the non-ESG funds. All in all, our results show that even though the industry is not “rife with greenwashing”, as some might suggest, greenwashing cannot yet be disregarded altogether. Even though it is encouraging to observe that, on average, US equity mutual funds have increasingly adhered to their sustainability pledges and hence refrained from exploiting the investors’ inclination towards environmentally conscious investments, our findings emphasize the pivotal role of policymakers. A centralized oversight would have the power to steer the ESG landscape towards a more transparent and regulated disclosure framework, for instance, by establishing comparable ESG scoring metrics and rules. In fact, the enforcement of stringent regulations on when and how financial institutions can adopt ESG or sustainability labels would mitigate the potential for greenwashing; see, e.g., the discussion in Curtis et al. (2021).



Needless to say, all these intriguing insights and empirical findings have been mediated by a number of very precise choices, and it remains unclear whether their removal or replacement may affect them and to what extent. For instance, our analysis is entirely based on US mutual fund data; it would be interesting to test whether similar results may also characterize mutual funds globally (see, e.g., Lesser et al. 2014). Whether some of the conclusions offered in this paper may represent the basis for new methodologies to detect and measure greenwashing is also left to future research (see Lapinskienė and Danilevičienė 2023) for one such example in which the “greenness” of the firms receiving funds is not the only element to be optimally assessed). Moreover, many rating providers will be able to supply ratings on much finer aspects and categories (besides Environmental, Social, and Governance elements) than those used in this paper. It would be interesting to explore whether any residual pockets of greenwashing were to remain with reference to some of these categories. While the CRSP Mutual Fund data represent a standard yardstick in the financial economics literature, many important rating providers exist besides Thomson Reuters Refinitiv. In this paper, we ignored the effects of self-identification of funds as ESG entities on their realized performance. For instance, after having identified a mismatch between a manager’s ESG signal and a fund’s ESG rating, Candelon et al. (2021) analyze the financial performance of a panel of US and European funds, finding a negligible impact of SRI signaling by fund managers (see also Rehman and Vo 2020). Moreover, it is well known that different raters often tend to assign quite heterogeneous scores to the same firm; see, for instance, Berg et al. (2022). Concerns about ESG data quality persist, and issues include a lack of relevance and materiality, inaccuracies, reliability problems due to self-assessment by companies, and a lack of comparability due to misaligned standards (see Jonsdottir et al. 2022). In fact, it is apparent that using different providers may yield rather heterogeneous conclusions in standard financial applications; see, e.g., Berg et al. (2023) and Berk et al. (2023).
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Figure 1. Time variation in cross-sectional, annual means of actual Refinitiv ESG scores for self-designated ESG mutual funds vs. non-ESG funds. 
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Figure 2. Time variation in cross-sectional, annual means of the portfolio shares invested in sin stocks for self-designated ESG mutual funds vs. non-ESG funds. 
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Figure 3. Time variation in OLS estimates of the coefficient associated with the self-designated ESG dummy in cross-sectional regressions that explain the actual aggregate ESG and the pillar scores implied by a fund’s portfolio holdings. 
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Figure 4. Time variation in OLS estimates of the coefficient associated with the self-designated ESG dummy in cross-sectional regressions that explain the portfolio shares invested in sin stocks, as an aggregate and for three sub-categories of sin stocks. 
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Table 1. Descriptive statistics for mutual fund data, 2011–2022.
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Variable

	
Mean

	
Min

	
First

Quartile

	
Median

	
Third

Quartile

	
Max

	
Std. Dev.






	
Panel A: ESG funds (560 observations)




	
Total Net Assets (mn)

	
637.18

	
15.12

	
57.95

	
177.96

	
469.98

	
26,781.0

	
1791.5




	
Stake size (mn)

	
6.21

	
0.02

	
0.47

	
1.54

	
5.87

	
159.67

	
14.38




	
Number of holdings

	
226.65

	
27

	
51

	
87

	
323

	
3378

	
337.62




	
Market cap (bn)

	
96.49

	
1.80

	
35.39

	
70.80

	
115.73

	
426.16

	
86.11




	
Fund coverage (%)

	
90.76

	
63.10

	
94.90

	
94.05

	
96.50

	
97.51

	
7.59




	
Panel A: non-ESG funds (16,511 observations)




	
Total Net Assets (mn)

	
2290.1

	
15.57

	
94.35

	
256.87

	
1139.0

	
487,374.4

	
13,328.8




	
Mean stake size (mn)

	
15.89

	
0.01

	
0.94

	
3.14

	
11.88

	
1419.8

	
54.55




	
Number of holdings

	
200.93

	
3

	
50

	
87

	
215

	
4173.5

	
194.21




	
Mean market cap (bn)

	
69.55

	
0.19

	
12.17

	
46.91

	
92.16

	
3922.5

	
66.17




	
Fund coverage (%)

	
91.86

	
50.01

	
92.76

	
93.56

	
95.98

	
100.00

	
11.14








Note: ESG funds are self-designated mutual equity funds that carry the words “ESG”, “Sustainable”, “Sustainability”, “Green”, or “Social” in their fund names. The number of holdings is the number of different equities per fund, and the fund coverage is the share of total net assets corresponding to stocks with ESG scores of the desired type in the data set. For Panel A, it is below 100% because some equities have no ESG data coverage and are therefore excluded. All funds with a fund coverage below 50% are excluded. All variables are retrieved annually, at the end of the year. The data sample includes 17,071 fund data points, divided into 560 ESG funds and 16,511 non-ESG funds.













 





Table 2. Results of applying objective ESG/E/S/G scoring on the basis of mutual fund classification.
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Type

	
ESG Score

	
Environmental Score

	
Social Score

	
Governance Score

	
No. Obs.




	
Mean

	
Median

	
Mean

	
Median

	
Mean

	
Median

	
Mean

	
Median






	
ESG funds

	
62.89

	
64.05

	
57.40

	
60.22

	
66.65

	
67.98

	
62.29

	
64.01

	
560




	
Non-ESG funds

	
55.51

	
57.72

	
47.51

	
51.80

	
58.72

	
60.47

	
58.34

	
59.92

	
16,511




	
Difference

	
7.38

	
6.33

	
9.89

	
8.42

	
7.93

	
7.51

	
3.95

	
4.09

	




	
t-statistic

	
14.44

	

	
15.08

	

	
14.68

	

	
11.89

	

	




	
p-value

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000








Note: This table summarizes the objective ESG/E/S/G performance of self-designated ESG and non-ESG funds between 2011 and 2022. Self-designated ESG-funds are mutual equity funds that carry the words “ESG”, “Sustainable”, “Sustainability”, “Green”, or “Social” in their fund names. The weighted ESG/E/S/G score is computed by value-weighting the equity-level ESG/E/S/G scores retrieved from the Refinitiv Workspace. The data sample includes 17,071 fund data points, divided into 560 ESG funds and 16,511 non-ESG funds.













 





Table 3. Shares of different types of sin stocks as a percentage of the funds’ total net assets, classified on the basis of whether a mutual fund is self-designated as ESG.
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Type

	
Sin Stocks

	
Oil & Gas

	
Tobacco

	
Gambling

	
No. Obs.




	
Mean

	
Median

	
Mean

	
Median

	
Mean

	
Median

	
Mean

	
Median






	
ESG funds

	
4.85

	
4.10

	
4.50

	
3.95

	
0.24

	
0.00

	
0.11

	
0.00

	
560




	
Non-ESG funds

	
6.25

	
5.99

	
5.51

	
5.70

	
0.49

	
0.00

	
0.25

	
0.11

	
16,511




	
Difference

	
−1.40

	
−1.89

	
−1.01

	
−1.75

	
−0.25

	
0.00

	
−0.14

	
−0.11

	




	
t-statistic

	
−9.25

	

	
−6.92

	

	
−6.77

	

	
−12.88

	

	




	
p-value

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
1.000

	
0.000

	
0.542

	
0.000








Note: This table shows the share of sin stocks and its sub-classifications (oil and gas, tobacco, and gambling) of self-designated ESG and non-ESG funds between 2011 and 2022. The data sample includes 17,071 fund data points, divided into 560 ESG funds and 16,511 non-ESG funds.













 





Table 4. Panel regression estimates when the dependent variable is one of the objective ESG scores.
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Dependent Variables




	

	
Total ESG Score

	
Environmental Score

	
Social Score

	
Governance Score






	
Constant

	
23.851

	
8.505

	
26.870

	
38.005




	

	
(0.002)

	
(0.050)

	
(0.000)

	
(0.000)




	
ESG dummy

	
5.226

	
7.954

	
6.065

	
2.685




	

	
(0.003)

	
(0.000)

	
(0.000)

	
(0.034)




	
Log Size

	
0.782

	
1.075

	
0.847

	
0.404




	

	
(0.002)

	
(0.001)

	
(0.000)

	
(0.038)




	
Fund coverage

	
0.348

	
0.487

	
0.348

	
0.220




	

	
(0.008)

	
(0.002)

	
(0.008)

	
(0.002)




	
Number of stocks held

	
−0.003

	
−0.006

	
−0.001

	
0.005




	

	
(0.043)

	
(0.016)

	
(0.440)

	
(0.840)




	
Institutional Inv.-specialized

	
−2.385

	
−3.442

	
−2.482

	
−1.372




	

	
(0.003)

	
(0.002)

	
(0.007)

	
(0.014)




	
Retail fund

	
1.088

	
1.984

	
0.758

	
0.805




	

	
(0.173)

	
(0.099)

	
(0.148)

	
(0.094)




	
Institutional & Retail

	
−2.115

	
−3.300

	
−2.385

	
−1.189




	

	
(0.032)

	
(0.028)

	
(0.037)

	
(0.044)




	
Time FE

	
Yes

	
Yes

	
Yes

	
Yes




	
Number of obs.

	
17,071

	
17,071

	
17,071

	
17,071




	
Within R2

	
0.312

	
0.059

	
0.295

	
0.268




	
F-stat of model

	
279.3

	
251.0

	
270.5

	
249.2




	

	
(0.000)

	
(0.000)

	
(0.000)

	
(0.000)








Note: All data are retrieved with reference to 31 December of each of the years from 2011 to 2022 as covered by the analysis. p-values are in parentheses. Coefficients associated with p-values equal to or less than 5% are in bold to better display rejection of the null of a corresponding zero coefficient.













 





Table 5. Relative assessment of the economic significance of the ESG dummy coefficient estimates derived from panel regression estimates.
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Dependent Variables: ESG Scores




	

	
Total ESG Score

	
Environmental Score

	
Social Score

	
Governance Score




	
Mean score for non-ESG funds

	
55.51

	
47.51

	
58.72

	
58.34




	
ESG dummy coefficient

	
5.226

	
7.954

	
6.065

	
2.685




	
% increase from switching to ESG

	
9.41

	
16.74

	
10.33

	
4.60




	
Final mean score for self ESG labelled

	
60.74

	
55.46

	
64.79

	
61.03




	

	
Dependent variables: % ownership share variables




	

	
All “sin stocks”

	
Oil & Gas

	
Tobacco

	
Gambling




	
Mean weight for non-ESG funds

	
6.263

	
5.485

	
0.488

	
0.246




	
ESG dummy coefficient

	
−2.224

	
−1.448

	
−0.399

	
−0.237




	
% weight decline from switching to ESG

	
−35.510

	
−26.399

	
−81.762

	
−96.341




	
Final weight for self ESG labelled

	
4.039

	
4.037

	
0.089

	
0.009








Note: The top panel refers to the ESG dummy coefficient estimates reported in Table 4, matched with mean values of the ESG scores in Table 2. The bottom panel refers to the ESG dummy coefficient estimates reported in Table 6, matched with mean values of the ESG scores in Table 3.













 





Table 6. Panel regression estimates when the dependent variable is the percentage of portfolio shares of sin stocks or specific categories of sin stocks.
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Dependent % Ownership Share Variables




	

	
All “Sin Stocks”

	
Oil & Gas

	
Tobacco

	
Gambling






	
Constant

	
−4.105

	
−2.725

	
−1.705

	
0.174




	

	
(0.011)

	
(0.043)

	
(0.000)

	
(0.003)




	
ESG dummy

	
−2.224

	
−1.448

	
−0.399

	
−0.237




	

	
(0.002)

	
(0.011)

	
(0.005)

	
(0.037)




	
Log size

	
0.038

	
0.021

	
0.030

	
0.008




	

	
(0.343)

	
(0.494)

	
(0.153)

	
(0.795)




	
Fund coverage

	
0.106

	
0.087

	
0.020

	
0.003




	

	
(0.013)

	
(0.008)

	
(0.014)

	
(0.847)




	
Number of stocks held

	
0.000

	
0.000

	
0.004

	
−0.005




	

	
(0.943)

	
(0.904)

	
(0.800)

	
(0.784)




	
Institutional Inv.-specialized

	
−0.587

	
−0.552

	
−0.105

	
0.120




	

	
(0.439)

	
(0.084)

	
(0.339)

	
(0.099)




	
Retail fund

	
−0.572

	
−0.500

	
−0.178

	
0.092




	

	
(0.185)

	
(0.050)

	
(0.050)

	
(0.085)




	
Institutional & Retail

	
−0.405

	
−0.387

	
−0.168

	
0.135




	

	
(0.746)

	
(0.348)

	
(0.077)

	
(0.046)




	
Time FE

	
Yes

	
Yes

	
Yes

	
Yes




	
Number of obs.

	
17,071

	
17,071

	
17,071

	
17,071




	
Within R2

	
0.085

	
0.080

	
0.062

	
0.002




	
F-stat of model

	
63.45

	
45.51

	
78.84

	
5.05




	

	
(0.000)

	
(0.000)

	
(0.000)

	
(0.742)








Note: This table presents regressions of the fund-level sin stock share on a fund’s self-designation as an ESG one and on control variables, including time-fixed effects. The sin stock ownership refers to the share of a fund’s total net assets that is invested in “sin industries” (oil and gas, tobacco, and gambling). The regressions are also estimated with reference to the shares in oil and gas, tobacco, and gambling, separately. A fund’s self-designation as an ESG one is captured by the ESG dummy. All data are retrieved with reference to 31 December of each of the years from 2011 to 2022 as covered by the analysis. p-values are in parentheses. Coefficients associated with p-values equal to or less than 5% are boldfaced to better display rejection of the null of a corresponding zero coefficient.













 





Table 7. Summary of yearly linear regression estimates when the dependent variable is one of the objective ESG scores.
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Overall ESG Score

	
Environment

	
Social

	
Governance




	

	
2011–2016

	
2017–2022

	
2011–2016

	
2017–2022

	
2011–2016

	
2017–2022

	
2011–2016

	
2017–2022






	
Constant

	
13.546

	
32.904

	
−9.149

	
17.254

	
13.999

	
37.507

	
30.280

	
45.870




	

	
(0.000)

	
(0.000)

	
(0.000)

	
(0.000)

	
(0.001)

	
(0.000)

	
(0.000)

	
(0.000)




	
ESG dummy

	
1.669

	
8.054

	
2.444

	
12.002

	
1.799

	
9.801

	
0.555

	
4.208




	

	
(0.027)

	
(0.001)

	
(0.033)

	
(0.000)

	
(0.041)

	
(0.001)

	
(0.287)

	
(0.003)




	
Log Size

	
0.143

	
1.198

	
0.259

	
1.882

	
0.152

	
1.248

	
0.030

	
0.666




	

	
(0.089)

	
(0.002)

	
(0.030)

	
(0.004)

	
(0.048)

	
(0.005)

	
(0.807)

	
(0.007)




	
Fund coverage

	
0.473

	
0.200

	
0.661

	
0.255

	
0.455

	
0.211

	
0.308

	
0.122




	

	
(0.000)

	
(0.011)

	
(0.004)

	
(0.038)

	
(0.000)

	
(0.047)

	
(0.009)

	
(0.039)




	
Number of stocks held

	
0.003

	
−0.009

	
0.004

	
−0.010

	
0.003

	
−0.005

	
0.003

	
0.000




	

	
(0.257)

	
(0.001)

	
(0.040)

	
(0.002)

	
(0.038)

	
(0.009)

	
(0.029)

	
(0.870)




	
Institutional Inv.-specialized

	
−1.249

	
−3.898

	
−2.220

	
−4.687

	
−1.409

	
−3.998

	
−0.540

	
−2.089




	

	
(0.040)

	
(0.000)

	
(0.008)

	
(0.000)

	
(0.008)

	
(0.000)

	
(0.044)

	
(0.004)




	
Retail fund

	
0.905

	
3.005

	
1.002

	
−2.854

	
0.865

	
−2.149

	
0.735

	
−0.189




	

	
(0.098)

	
(0.035)

	
(0.007)

	
(0.045)

	
(0.025)

	
(0.050)

	
(0.089)

	
(0.847)




	
Institutional & Retail

	
−0.605

	
−3.770

	
−0.850

	
−5.007

	
−0.589

	
−3.904

	
−0.259

	
−2.014




	

	
(0.388)

	
(0.005)

	
(0.158)

	
(0.000)

	
(0.698)

	
(0.007)

	
(0.782)

	
(0.008)




	
Adjusted R2

	
0.270

	
0.083

	
0.242

	
0.070

	
0.271

	
0.092

	
0.225

	
0.072




	
Number of obs.

	
5538

	
11,478

	
5538

	
11,478

	
5538

	
11,478

	
5538

	
11,478








Note: This table presents the summary of annual multiple linear regressions of the weighted ESG/E/S/G scores on the ESG dummy, divided in two sub-periods: (1) 2011–2016 and (2) 2017–2022. The coefficients presented in the table are sample averages of coefficients estimated by OLS for annual cross-sections of mutual funds, under the assumption of temporal independence. The ESG dummy is a binary variable that takes the value 1 for self-designated ESG funds and 0 otherwise. The weighted ESG/E/S/G score is a fund-level rating that represents the objective ESG performance. All data are retrieved with reference to 31 December of each of the years from 2011 to 2022 as covered by the analysis. Coefficients associated with p-values equal to or less than 5% are boldfaced to better display rejection of the null of a corresponding zero coefficient.













 





Table 8. Summary of yearly linear regression estimates when the dependent variable is the percentage of portfolio shares of sin stocks or specific categories of sin stocks.






Table 8. Summary of yearly linear regression estimates when the dependent variable is the percentage of portfolio shares of sin stocks or specific categories of sin stocks.





	

	
“Sin Stocks”

	
Oil & Gas

	
Tobacco

	
Gambling




	

	
2011–2016

	
2017–2022

	
2011–2016

	
2017–2022

	
2011–2016

	
2017–2022

	
2011–2016

	
2017–2022






	
Constant

	
−5.786

	
1.482

	
−4.21

	
1.872

	
−1.805

	
−0.628

	
0.266

	
0.607




	

	
(0.000)

	
(0.047)

	
(0.000)

	
(0.004)

	
(0.020)

	
(0.001)

	
(0.035)

	
(0.009)




	
ESG dummy

	
−1.509

	
−2.685

	
−0.987

	
−1.518

	
−0.428

	
−0.366

	
−0.171

	
−0.333




	

	
(0.002)

	
(0.000)

	
(0.045)

	
(0.000)

	
(0.004)

	
(0.022)

	
(0.034)

	
(0.012)




	
Log Size

	
0.130

	
0.014

	
0.105

	
−0.025

	
0.028

	
0.035

	
−0.007

	
0.013




	

	
(0.008)

	
(0.505)

	
(0.044)

	
(0.571)

	
(0.050)

	
(0.003)

	
(0.554)

	
(0.608)




	
Fund coverage

	
0.155

	
0.008

	
0.123

	
0.018

	
0.031

	
0.008

	
0.001

	
0.004




	

	
(0.000)

	
(0.648)

	
(0.006)

	
(0.046)

	
(0.011)

	
(0.088)

	
(0.733)

	
(0.441)




	
Number of stocks held

	
0.001

	
0.000

	
0.000

	
0.000

	
0.001

	
0.005

	
−0.001

	
−0.009




	

	
(0.039)

	
(0.804)

	
(0.220)

	
(0.354)

	
(0.157)

	
(0.320)

	
(0.045)

	
(0.070)




	
Institutional Inv.-specialized

	
−0.999

	
−0.214

	
−0.833

	
−0.204

	
−0.179

	
−0.020

	
0.045

	
0.138




	

	
(0.030)

	
(0.648)

	
(0.033)

	
(0.197)

	
(0.035)

	
(0.304)

	
(0.140)

	
(0.028)




	
Retail fund

	
−0.728

	
−0.210

	
−0.639

	
−0.342

	
−0.186

	
−0.117

	
0.083

	
0.099




	

	
(0.028)

	
(0.422)

	
(0.004)

	
(0.144)

	
(0.007)

	
(0.093)

	
(0.041)

	
(0.074)




	
Institutional & Retail

	
−0.399

	
−0.402

	
−0.338

	
−0.39

	
−0.187

	
−0.062

	
0.119

	
0.168




	

	
(0.230)

	
(0.443)

	
(0.124)

	
(0.114)

	
(0.004)

	
(0.145)

	
(0.040)

	
(0.014)




	
Adjusted R2

	
0.084

	
0.004

	
0.062

	
0.003

	
0.072

	
0.015

	
0.008

	
0.004




	
Number of obs.

	
5538

	
11,478

	
5538

	
11,478

	
5538

	
11,478

	
5538

	
11,478








Note: This table presents the summary of annual multiple linear regressions of the fund-level sin stock ownership share for the ESG dummy, divided in two sub-periods: (1) 2011–2016 and (2) 2017–2022. The coefficients presented in the table are estimated by OLS applied to annual cross-sections of mutual funds, under the assumption of temporal independence. The ESG dummy is a binary variable that takes the value 1 for self-designated ESG funds and 0 otherwise. All data are retrieved with reference to 31 December of each of the years from 2011 to 2022 as covered by the analysis. Coefficients associated with p-values equal to or less than 5% are boldfaced to better display rejection of the null of a corresponding zero coefficient.













 





Table 9. Panel regressions when the regressor list is expanded to include the log of the market capitalization of the mean and median company’s stock in a fund’s portfolio holdings.






Table 9. Panel regressions when the regressor list is expanded to include the log of the market capitalization of the mean and median company’s stock in a fund’s portfolio holdings.





	

	
Dependent Variables




	

	
ESG Score

	
All “Sin Stocks”

	
ESG Score

	
All “Sin Stocks”






	
Constant

	
−87.564

	
2.984

	
−32.824

	
1.267




	

	
(0.018)

	
(0.069)

	
(0.037)

	
(0.134)




	
ESG dummy

	
2.336

	
−2.458

	
3.121

	
−2.224




	

	
(0.010)

	
(0.003)

	
(0.008)

	
(0.003)




	
Log mean company mkt cap

	
5.954

	
−1.885

	

	




	

	
(0.000)

	
(0.045)

	

	




	
Log median company mkt cap

	

	

	
3.110

	
−1.552




	

	

	

	
(0.013)

	
(0.049)




	
Log size

	
0.306

	
0.015

	
0.519

	
0.0205




	

	
(0.013)

	
(0.687)

	
(0.008)

	
(0.506)




	
Fund coverage

	
0.156

	
0.099

	
0.172

	
0.106




	

	
(0.039)

	
(0.040)

	
(0.045)

	
(0.037)




	
Number of stocks held

	
0.004

	
0.000

	
0.001

	
0.000




	

	
(0.354)

	
(0.955)

	
(0.687)

	
(0.967)




	
Institutional Inv.-specialized

	
−0.855

	
−0.664

	
−1.567

	
−0.645




	

	
(0.124)

	
(0.445)

	
(0088)

	
(0.472)




	
Retail fund

	
−0.705

	
−0.502

	
−0.143

	
−0.540




	

	
(0.345)

	
(0.158)

	
(0.702)

	
(0.177)




	
Institutional & Retail

	
−1.005

	
−0.434

	
−1.484

	
−0.428




	

	
(0.065)

	
(0.774)

	
(0.048)

	
(0.799)




	
Time FE

	
Yes

	
Yes

	
Yes

	
Yes




	
Number of obs.

	
17,071

	
17,071

	
17,071

	
17,071




	
Within R2

	
0.554

	
0.077

	
0.424

	
0.080




	
F-stat of model

	
4006

	
59.110

	
3198

	
59.537




	

	
(0.000)

	
(0.000)

	
(0.000)

	
(0.000)








Note: This table presents the regression of a fund ESG score and of a fund-level “sin stock” ownership share on a fund’s self-designation as an ESG one and on control variables, including time fixed effects. The controls, in this case, also include the natural logarithm of the market capitalization of the company with a share in a fund’s portfolio closest to the average and median percentage share. All data are retrieved with reference to 31 December of each of the years from 2011 to 2022 as covered by the analysis. p-values are in parentheses. Coefficients associated with p-values equal to or less than 5% are boldfaced to better display rejection of the null of a corresponding zero coefficient.
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